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The blend of synthesis, essay and 
pure research that the editor offers 
the reader is interesting, although 
for those who are unfamiliar with 
the history of Arabic and Islamic 
Science, it may be slightly hard to 
follow.    
In previous volumes, the editor 
explored several aspects of the 
compatibility between Islam and 
science, and showed that inno-
vations accompanied the science 
produced in Islamic civilization for 
longer than is generally acknow-
ledged. In this fourth volume, he 
focuses on the dynamism of the 
Islamic contribution to science. Put 
another way, Islamic Civilization 
was not a passive recipient of 
something invented by others but an 
active crucible which assimilated 
and then transformed this heritage.  
This key idea – well known to 
specialists – is expanded in a 
classical three-act structure that 
encompasses eighteen articles: 1. 
Greek into Arabic (setup); 2. 
Naturalization, transformation, and 
originality (confrontation); 3. The 
transfer of Islamic science to the 
West (resolution). Despite the 
length of the volume, not all the 
possible aspects of the main subject 
are dealt with; one of the omissions, 
for instance, is a part devoted to 
medicine and the natural sciences. 
Also missing are some of the recent 
debates among the historians of 
Arabic and Islamic sciences – most 
of whom are contributors to the 
present volume – regarding crucial 
issues such as the acculturation of 
the Greek legacy or Islamic Cosmo-
logy. The editor’s introduction fills 
these gaps on some occasions, yet 
not to the extent that the topics 
addressed demand. This notwith-
standing, Muzaffar Iqbal succeeds 
in conveying a rich portrait of this 
extremely complex subject that 
avoids simplification and propa-
ganda. The non-specialist but 
learned readership will find in this 
volume a consistent set of argu-
ments in favor of the vitality and 
originality of the Islamic contri-
bution to science that should foster 
further reflection. The volume may 
also be of great interest to 
specialists, given that it puts the 
results of research in the context of 
a larger debate of both academic 
and social concern which we cannot 
disregard.  
 
Miquel Forcada 
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In 1968 E.S. Kennedy published 
a paper in Centaurus entitled “The 
Digital Computer and the History of 
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the Exact Sciences” which included 
a list of the computer programmes 
in Fortran II filed in the Programme 
Library of the Computer Centre of 
the American University of Beirut. 
At that time computer programmes 
were recorded on punched cards, 
but this did not stop Professor 
Kennedy from using computers to 
solve the specific problems posed 
by his research. At that time the 
development of these techniques 
was still in its infancy, as shown in 
the Preface of the present volume 
(pp. VII-X). A great step forward 
was made by van Dalen himself in 
his PhD dissertation (Ancient and 
Mediaeval Astronomical Tables: 
mathematical structure and para-
meter values) presented at the Uni-
versity of Utrecht in 1993, in which 
the author used statistical estimators 
and numerical tools to extract para-
meters from astronomical tables. 
Van Dalen’s techniques were 
systematised in a series of computer 
programmes which are now avail-
able on his own website including a 
sexagesimal calculator, a calendar 
conversion programme, Table Ana-
lysis (which allows computation 
and analysis of about a hundred 
Ptolemaic astronomical functions), 
as well as Mean Motions. Most 
historians of ancient and medieval 
astronomy (and I am one of them) 
have derived enormous benefit from 
the use of these programmes. 
The present volume is clearly 
divided into two parts: an expla-
nation of the methods for analysing 
astronomical tables (papers I-V), 
and studies of z÷jes (papers VI-IX). 
The first, methodological, part 
begins with a presentation of the 
statistical methods used by the 
author (“A Statistical Method for 
Recovering Unknown Parameters 
from Medieval Astronomical 
Tables”), first published in 1989, 
four years before the publication of 
his thesis. The theory is accom-
panied by examples which re-
compute the right and oblique 
ascension tables preserved in al-
Sanjuf÷n÷’s z÷j  (1366) and the reco-
very of the different values of the 
obliquity of the ecliptic used in both 
tables. A second example is related 
to the solar eccentricity underlying 
the solar equation table in the ano-
nymous Sh×mil z÷j (ca. 1240). The 
aforementioned tables are analysed 
in depth and the paper contains 
lengthy appendices explaining sta-
tistical concepts, the methodology 
used for the computation of para-
meters, and the critical apparatus of 
the recomputed tables. 
These examples have obtained 
only one parameter (the obliquity of 
the ecliptic in the first case, solar 
eccentricity in the second) but van 
Dalen shows the power of his 
method in “A table for the true solar 
longitude in the J×miþ Z÷j” (1994), 
compiled by Kýshy×r ibn Labb×n ca. 
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964, in which three parameters are 
involved: the solar eccentricity, the 
longitude of the solar apogee and 
the obliquity of the ecliptic (the 
solar equation is calculated using 
the “method of declinations”) and 
concludes that the table probably 
derives from Ya¬y× ibn Ab÷ Man½ýr 
(fl. 830).  
The situation becomes even more 
complicated in two papers dealing 
with the equation of time (“On 
Ptolemy’s table for the equation of 
time”, 1994, and “al-Khw×rizm÷’s 
astronomical tables revisited: ana-
lysis of the equation of time”, 1996), 
because this equation involves four 
or five different parameters (obli-
quity of the ecliptic, solar eccen-
tricity, longitude of the solar apogee 
and epoch constant, and, in the case 
of al-Khw×rizm÷’s z÷j, the value of  
a shift in the equation) as well as the 
determination of the independent 
variable (mean or true solar lon-
gitude). Van Dalen succeeds in 
establishing the required parameters 
and investigates whether they are 
historically acceptable.  His analysis 
of the equation of time in Ptolemy’s 
Handy Tables is particularly inte-
resting because of the recent 
publication (Louvain, 2011) of the 
two first volumes of a critical 
edition of these tables by Anne 
Tihon and Raymond Mercier (see 
my review in Suhayl 12 (2013), pp. 
213-219). As I had not previously 
read van Dalen’s article, I thought 
that Mercier’s conclusions about 
both the right ascension and 
equation of time in the Ptolemaic 
tables (derivation of the table of 
right ascensions from the corres-
ponding table in the Almagest by 
using “stepwise interpolation”, 
while the values of the solar 
equation underlying the table of the 
equation of time also derive from 
the Almagest, but using linear 
interpolation, 66º, instead of 65;30º, 
for the longitude of the solar apogee 
etc.) were new. Now I know that 
van Dalen reached the same 
conclusions some twenty years ago; 
he uses the term “distributed linear 
interpolation” to refer to “stepwise 
interpolation”, and several papers in 
this collection show the use of this 
procedure by Muslim astronomers 
like Ya¬y× ibn Ab÷ Man½ýr.  
Paper V in this collection 
(“Origin of the mean motion tables 
of Jai Singh”, 2000) deals with a 
different problem: computing basic 
parameters of  mean motion tables, 
for which van Dalen has designed 
his computer programme on “Mean 
Motions”. Like the similar pro-
gramme produced by H. Mielgo, 
this is an excellent instrument for 
the treatment of this kind of tables. 
Besides, this article, like another 
one in the second part of the volume, 
shows van Dalen’s keen interest in 
the development of Islamic astro-
nomy in the Far East (India and 
China). The aforementioned tables 
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are to be found in the Persian Z÷j-i 
Mu¬ammad Sh×h÷, compiled in Jai-
pur ca. 1735 under Maharaja Jai 
Singh in honour of the Mughal 
Emperor Mu¬ammad Sh×h. In this 
paper, van Dalen proves that the 
mean motion parameters of the Sun, 
the Moon and the five planets were 
extracted, in this z÷j, from the 
astronomical tables of Philippe de la 
Hire, printed in Paris in 1717, and 
that the epoch positions have the 
same origin with a correction for the 
longitude difference between Paris 
and Delhi of 4
h
 54
m
 or 73;30º. He 
shows the method used to compute 
these tables and establishes the 
mean motion parameters of the Sun, 
the Moon and the five planets. Van 
Dalen’s conclusions, not at all ob-
vious due to the different formats of 
the tables and the different number 
of sexagesimal fractions involved, 
constitute an excellent example of 
the relatively rare influence of 
modern European astronomy in 
Islamic lands. 
The second part of this volume 
contains four papers which bear 
witness to the enormous amount of 
research that van Dalen has under-
taken in recent years. The method-
ology described in the previous 
papers provided him with the tools 
he needed to achieve his true goal: a 
general survey of Islamic z÷jes 
which could update Kennedy’s 
Survey published in 1956. About a 
hundred new z÷jes have been disco-
vered since then, but there are very 
few scholars studying them and a 
state of the art is badly needed if we 
want to understand the general 
evolution of Islamic Astronomy 
throughout its history. Van Dalen’s 
publications in this field are 
numerous and I can only hope that 
the Variorum collection will publish 
more editions of his collected 
papers. 
The four papers included in this 
part are very different: no. VII 
contains a detailed description of a 
second manuscript of Ya¬y× ibn 
Ab÷ Man½ýr’s Mumta¬an z÷j (Leip-
zig, Vollers 821), which had been 
poorly catalogued. Until its public-
ation in 2004, only one manuscript 
was available (Escorial 927). The 
Leipzig manuscript contains Mum-
ta¬an materials which are not to be 
found in the Escorial copy, and also 
texts and tables derived from other 
early Islamic astronomers such as 
©abash al-©×sib, al-Batt×n÷ and, 
later, Ibn al-Aþlam. It seems to have 
been copied towards 1200 some-
where in northern Iraq. It is perhaps 
time to undertake a serious study of 
the Mumta¬an z÷j using the two 
manuscripts, the information gather-
ed by Ibn Yýnus and other scattered 
sources. This would clarify 
enormously the early stages of the 
development of Islamic Astronomy. 
Paper no. VIII (2008) is the result 
of the collaboration between van 
Dalen and Fritz S. Pedersen, the 
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editor of the Toledan Tables (see 
my review in Suhayl 3 (2002-2003), 
pp. 246-251) and it deals with the 
flaws in Nallino’s edition of the 
numerical tables in al-Batt×n÷’s z÷j. 
Apart from the only Arabic extant 
manuscript (Escorial 908), the 
authors underline the need to use 
the Alfonsine translation (Paris, 
Arsenal 8322) and the enormous 
amount of Batt×ni’s materials pre-
served in many manuscripts of the 
Toledan Tables. As examples of the 
kind of work to be done, van Dalen 
and Pedersen re-edit al-Batt×n÷’s 
table of the solar declination and 
give the critical apparatus of several  
selected tables (sine table, cotangent 
for g = 12, half excess of longest 
daylight as a function of geogra-
phical latitude, mean motion of the 
lunar node, lunar equation of ano-
maly at apogee,  and lunar latitude). 
Paper no. VI (2004)  deals with 
the computation of planetary lon-
gitudes in the earliest Islamic z÷j 
compiled in India ca. 1246-1265): 
the Persian Z÷j-i N×½ir÷ by Ma¬mýd 
b. þUmar, calculated for the meri-
dian of Delhi, and establishes a 
strong dependence on al-Fahh×d’s 
þAl×’÷ Z÷j (ca. 1180). This paper, 
therefore, not only deals with the 
Z÷j-i N×½ir÷ but also contains an 
excellent study of al-Fahh×d’s z÷j. 
An addendum at the end of the 
paper informs the reader that a 
partial copy of this latter z÷j  is 
extant in the library of the Salar 
Jung Museum of Hyderabad (ms. H 
17) but van Dalen did not have this 
information when he wrote the 
paper, and so his knowledge of the 
latter z÷j is based on the MuÞaffar÷ 
z÷j by al-F×ris÷ (ca. 1270) and on the 
Byzantine recension of Gregory 
Chioniades (ca. 1305). Van Dalen’s 
analysis of these materials is 
testimony to his mastery of a large 
series of, mainly, unexplored z÷jes 
which could have been the sources 
used by al-Fahh×d or contain 
information about them, and also to 
his knowledge of later z÷jes on 
which al-Fahh×d’s z÷j exerted its 
influence. Van Dalen shows that al-
Fahh×d’s mean motions do not 
derive from Abý l-Waf×’, as 
implied by the contents of the ano-
nymous Sh×mil z÷j (ca. 1240), but 
that some of them are related to al-
Ma’mýn’s astronomers (solar and 
lunar motions) and Ibn al-Aþlam 
(Mars and Venus). Interestingly, al-
Fahh×d found that the apogees of 
Venus and the Sun are not in the 
same position. The equation tables 
of the N×½ir÷ z÷j also seem to be 
related to al-Fahh×d and both z÷jes 
seem to depend on the corres-
ponding tables in the z÷jes of al-
Kh×zin÷ (ca. 1120). The solar, lunar 
and planetary equations in the 
N×½ir÷ and the þAl×’÷ z÷jes are 
displaced by 12 zodiacal signs. The 
influence of the Mumta¬an tradition 
reappears in the solar equation, the 
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equation of the centre of Venus and 
the lunar equation of anomaly. 
The last paper of the collection 
was  published in the entry Ta’r÷kh 
(2000) of the second edition of the 
Encyclopaedia of Islam and deals 
with the chronological part of 
Islamic z÷jes: calendars and eras 
(including the Jal×l÷ and Chinese-
Uighur calendar), computation of 
the number of days elapsed since 
epoch, date conversion from one 
particular calendar to another, how 
to determine the day of the week of 
the beginning of a year, a month, or 
any particular date, and tables for 
solving any of the three afore-
mentioned problems. In general, it 
is a complete survey of questions of 
this kind which appear in the canons 
and tables one finds at the begin-
ning of any z÷j and which can now 
be easily solved by using van Da-
len’s calendar conversion program-
me (CALH). 
To sum up, a most interesting 
collection of papers by the greatest 
authority today in the field of 
Islamic z÷jes and a radical innovator 
of the methodology to analyse them. 
For people like me, who believe 
strongly in the interest of sources of 
this kind, this book, like the rest of 
van Dalen’s publications, is an 
absolutely essential tool and, as I 
said before, I hope it will be 
complemented by other similar 
volumes. 
         Julio Samsó 
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This volume is a collection of 
essays compiled in honor of the 
well-known historian of science Len 
Berggren, “a remarkable scholar, 
but above all, a wonderful human 
being”, in Keith R. Benson’s words 
in the initial appreciation, “as a 
tribute to his powerful scholarship 
and gentle leadership”, quoting the 
editors, Nathan Sidoli and Glen Van 
Brummelen, in the preface. It is an 
ambitious endeavor because it is not 
limited, as most volumes in the 
category Festschrift are, to a 
collection of papers offered to a 
scholar in his or her homage. In this 
case the reader is also offered 
various very useful overviews of 
two broad research fields: ancient 
Greek and medieval Islamic mathe-
matical sciences. The book has been 
structured in three parts, quite 
different in contents, extension, and 
scope: surveys, studies, and a his-
tory of π. 
Part I consists of surveys in the 
two fields examined in this book. 
Three papers, covering successive 
